Background: Reported ethnic discrimination is higher among indigenous and minority adult populations. There is a paucity of nationally representative prevalence studies of ethnic discrimination among adolescents. Experiencing ethnic discrimination has been associated with a range of adverse health outcomes. NZ has a diverse ethnic population. There are health inequalities among young people from Māori and Pacific ethnic groups. Methods: 9107 randomly selected secondary school students participated in a nationally representative crosssectional health and wellbeing survey conducted in 2007. The prevalence of ethnic discrimination by health professionals, by police, and ethnicity-related bullying were analysed. Logistic regression was used to examine the associations between ethnic discrimination and six health/wellbeing outcomes: self-rated health status, depressive symptoms in the last 12 months, cigarette smoking, binge alcohol use, feeling safe in ones neighbourhood, and self-rated school achievement. Results: There were significant ethnic differences in the prevalences of ethnic discrimination. Students who experienced ethnic discrimination were less likely to report excellent/very good/good self-rated general health (OR 0.51; 95% CI 0.39, 0.65), feel safe in their neighbourhood (OR 0.48; 95% CI 0.40, 0.58), and more likely to report an episode of binge drinking in the previous 4 weeks (OR 1.77; 95% CI 1.45, 2.17). For all these outcomes the odds ratios for the group who were 'unsure' if they had experienced ethnic discrimination were similar to those of the 'yes' group. Ethnicity stratified associations between ethnic discrimination and the depression, cigarette smoking, and selfrated school achievement are reported. Within each ethnic group participants reporting ethnic discrimination were more likely to have adverse outcomes for these three variables. For all three outcomes the direction and size of the association between experience of ethnic discrimination and the outcome were similar across all ethnic groups.
Background
Racism, the belief that some population groups ('races' or ethnic groups) are superior to others, ensures that power and privilege within society is conferred on the group(s) considered superior [1, 2] . Ethnic discrimination, the behavioural manifestation of racism, is defined as "unfair, differential treatment on the basis of race or ethnicity" [3] . Discriminatory acts between individuals constitute interpersonal discrimination while discriminatory policies or practices embedded in organisational structures constitute institutional discrimination [4] [5] [6] .
The majority of ethnic discrimination research has been undertaken in adult populations. Among adult populations in the US, UK, Australia and New Zealand, reported ethnic discrimination is higher among indigenous and minority populations [4, [7] [8] [9] [10] . There is a paucity of nationally representative prevalence studies of ethnic discrimination among adolescents. Experiencing ethnic discrimination has been associated with a range of adverse physiological, physical, psychological, and behavioural outcomes among adult and adolescent populations including: poor self-reported overall health status [4, [11] [12] [13] [14] ; depression, somatic complaints, anxiety and psychosis [3, 7, [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] ; and risk-taking behaviours such as smoking, increased alcohol consumption, and use of other psychoactive substances [14, [20] [21] [22] [23] . Experiencing discrimination has also been shown to be associated with ethnic disparities in access to, and quality of care [14] . In NZ, self-reported discrimination has been found to account for some of the observed health inequalities between Māori and NZ European adults [24] .
New Zealand has a diverse population. The 2006 population census enumerated 606207 people aged 10-19 years. Māori (the indigenous people of New Zealand) accounted for 20.7% of this age group, with 9.8% identifying Pacific ethnic groups, 9.9% Asian ethnic groups, 62.4% European and 9.0% as other ethnic group. Note that percentages add up to more than 100 as people who identified with more than one ethnic group have been counted in all ethnic groups they identified.
New Zealand youth health statistics leave much to be desired with rates of suicide, death from motor vehicle crashes, and alcohol and other substance use among some of the highest in the Western world [25] . Furthermore, there are significant ethnic differences in health and wellbeing outcomes. Compared to non-Māori, Māori youth aged 15-24 years have significantly higher mortality rates from accidents and suicide [26] and significantly higher rates of hospitalisation for injury/poisoning and mental/behavioural disorders [27] . Greater proportions of Pacific and Māori secondary school students reported smoking cigarettes at least weekly, using marijuana at least weekly, and having made a suicide attempt in the previous 12 months [28, 29] .
The purpose of this paper is to contribute to the literature about ethnic discrimination among adolescents by reporting the findings from a nationally representative survey of young people attending secondary school in New Zealand. We describe the self-reported prevalence of experience of ethnic discrimination and the associations between ethnic discrimination and health and wellbeing outcomes.
Methods
Youth'07 The Second National Health and Wellbeing Survey of New Zealand Secondary School Students (Youth'07) is a nationally representative cross-sectional survey of the health and wellbeing of Year 9 to 13 secondary school students in New Zealand (NZ) conducted in 2007. The study design, described in detail elsewhere [30] , is summarised here. A two-stage clustered sampling design was used. One hundred and fifteen randomly selected schools were invited to participate and, in each school, students were randomly selected and invited to participate. The response rate for schools was 84% and for students was 74%. In total, 9107 students completed the survey, accounting for 3.4% of the total number of students enrolled in secondary schools in 2007. All data were collected during school days, in designated rooms in each school using Multimedia Computer Assisted Self Interview (M-CASI). Each student received a login code to access the anonymous 622 item multimedia survey which was self-administered using hand-held internet tablets [31] . Written consent to participate was obtained from each participating school. Written information about the study was given to the selected students and their parents. On the day of the survey each student provided consent to participate. The University of Auckland Human Subjects Ethics Committee approved the study.
Self-reported ethnicity data was collected according to the Statistics New Zealand standard for the electronic collection of ethnicity data [32] . Students were able to choose multiple ethnic groups. Where this was the case ethnicity data were categorised into a single ethnic group using a hierarchical prioritisation method that prioritised ethnicity in the following order: Māori, Pacific, Asian, Other, or NZ European [33] . Māori are the indigenous people of NZ. Pacific ethnic groups include Samoan, Tongan, Niuean, Cook Island Māori and other Pacific Islands. The Other ethnic group compromises all ethnic groups that are not included in the Māori, Pacific, Asian and NZ European categories. The Asian ethnic group includes participants from Asia and the Indian sub-continent. The 'other' ethnic group is extremely diverse and includes participants from Middle East, Africa, South America, North America, and counties in Europe.
Three socio-economic variables were included in the analyses: the New Zealand Index of Deprivation 2006 (NZDep2006) decile [34] , food security, and housing mobility. NZDep2006 deciles were categorised into three deprivation groups: low (Index deciles 1-3), moderate (4-7), and high deprivation (8) (9) (10) . Food security was assessed by asking 'Do your parents, or the people who act as your parents, ever worry about not having enough money to buy food?' and responses were categorised into 'never', 'occasionally/sometimes', and 'often/all the time'. Housing mobility was assessed by asking 'In the past year how many times have you moved homes?' and responses were dichotomised into 'none or one time' and 'two or more times'. Age was categorised into five discrete levels: ≤ 13 years, 14, 15, 16 and ≥ 17 years.
Students' experiences of ethnic discrimination in three settings were examined: unfair treatment by the police because of ethnicity, unfair treatment by health professionals because of ethnicity, and bullying because of ethnicity. Response options for the unfair treatment variables were 'no', 'yes', and 'unsure' and the time period was 'ever' experienced these types of discrimination. Participants who reported they had been bullied were asked to indicate the reason(s) for bullying from a dropdown list that included 'I was bullied because of my ethnic group or culture'. The timeframe for 'ethnicityrelated bullying' is 'in the current school year'. A summary variable, 'any ethnic discrimination', was developed to assess the overall experience of ethnic discrimination.
Six measures were used to assess the impact of selfreported discrimination on health and wellbeing: selfrated health status, depressive symptoms in the last 12 months, cigarette smoking at least weekly, binge alcohol use in the previous 4 weeks, feeling safe in ones neighbourhood, and self-rated achievement at school. Selfrated health was dichotomised into 'excellent/very good/ good' and 'fair/poor'. The Reynolds Adolescent Depression Scale (RADS) which measures depressive symptomatology in young people aged 12 to 18 years [35] , has been validated for use in the NZ population both in its original [36] and in the short form [37] . Assessment of the short form version (RADS-SF) found that a cut off of 28 for depressive symptoms gave best agreement with the prevalence of depressive symptoms determined by the long form of the RADS. Accordingly we have used a RADS-SF score of ≥ 28 to identify students with significant depressive symptoms [37] . Cigarette smoking was categorised into students who smoked at least weekly and those who had never smoked or smoked less than once per week. Binge drinking was defined as having five or more alcoholic drinks in one session within a 4 hour period. The binge drinking variable was categorised as students who did not drink binge drink in the previous 4 weeks and those who had at least one episode of binge drinking in the previous 4 weeks. Students were asked if they felt safe in their neighbourhood and data were dichotomised into 'feeling safe all/most of the time' and 'sometimes/mostly not/not feeling safe'. Self-rated achievement at school was assessed by asking students how well they did at school with dichotomisation of responses into 'near the top/above the middle/about the middle' and 'below the middle/near the bottom'.
Only participants with data on discrimination variables have been included in the analyses. No imputation has been done for missing variables. Data was analysed using Statistical Analysis Software (Version 9.2; SAS Institute, North Carolina, USA). All analyses were adjusted for design effects (clustering and unequal probability of selection). Descriptive data analyses (frequency distributions, 95% confidence intervals, Chi-square analyses) were stratified by ethnicity and by discrimination status. Logistic regression modelling was employed to analyse the associations between ethnicity and ethnic discrimination variables and the associations between ethnic discrimination and health/wellbeing outcome variables while adjusting for confounding variables. New Zealand European students were used as the reference group in all logistic regression analyses.
Results
Ethnicity data were available for 9080 of the 9107 participating students. NZ European was the most frequently reported ethnic group (53%) followed by Māori (19%), Asian (13%), Pacific (10%) and other ethnic groups (6%). The median age was 14 years with approximately 99% of students aged between 13 and 18 years and about 1% aged less than 13 years or over 18 years of age (data not shown). There were significant ethnic differences in age distribution with lower proportions of Māori, Pacific and Other ethnic groups in the older ages. Significant ethnic differences in socioeconomic variables were observed with higher proportions of Pacific and Māori students living in high deprivation areas, reporting food insecurity, and reporting housing mobility. (Table 1) Ethnicity-related bullying was most commonly reported by Asian participants. Māori, Pacific and Other ethnic groups were also significantly more likely to report this experience than the NZ European ethnic group. Pacific, Māori, Asian and Other ethnic groups were significantly more likely to report experiencing ethnic discrimination by the police than NZ European participants. Māori, Pacific and Asian participants were significantly more likely to report being unsure if they had experienced ethnic discrimination by the police than NZ European participants. Pacific, Asian, Māori and Other ethnic groups were significantly more likely to report ethnic discrimination and being unsure about experiencing ethnic discrimination by health professionals than NZ European participants. Experiencing and being unsure about experiencing discrimination in one or more of the three dimensions ('any ethnic discrimination') were significantly more common among Asian, Pacific, Māori and Other ethnic groups than NZ European. (Table 2) In unadjusted bivariate analyses, self-reported experience of ethnic discrimination in each of the three dimensions and 'any ethnic discrimination' were related to adverse outcomes for all of the health and well-being variables under investigation. (Table 3) . Logistic regression analysis was used to explore the relationship between experiencing 'any ethnic discrimination' and the health and wellbeing outcomes after adjusting for age, sex, ethnicity and the three socioeconomic variables. Testing for interaction between ethnicity and 'any ethnic discrimination' was undertaken for all outcome variables. As there was no significant interaction for the general health, binge drinking and feeling safe in the neighbourhood variables the results of logistic regressions are reported for the total sample.
Compared with participants who did not experience ethnic discrimination, those who reported 'yes' or 'unsure' were significantly less likely to report excellent/very good/good self-rated general health, less likely to feel safe in their neighbourhood, and more likely to have had an episode of binge drinking in the previous four weeks. (Table 4 ).
Significant interactions between ethnicity and 'any ethnic discrimination' were observed for the depression (p = 0.009), smoking cigarettes (p = 0.04), and school Odds ratios compare the odds of reporting ethnic discrimination for each ethnic group using NZ European as the reference group and are adjusted for age, sex, NZDep2006, food security, housing mobility achievement (p = 0.016) variables. Stratification resulted in loss of precision around the odds ratio point estimates in all ethnic groups. Within each ethnic group participants who reported 'yes' or 'unsure' experience of ethnic discrimination were more likely to have experienced significant depressive symptoms and smoke cigarettes at least weekly and less likely to rate their school achievement 'near top/above or about the middle' than those who had not experienced ethnic discrimination. For all three outcomes the direction and size of the association between experience of ethnic discrimination and the outcome were similar across all ethnic groups. (Table 5 )
Discussion
This large, nationally representative study provides prevalence estimates of secondary school student's experience of ethnicity-related bullying at school and their experience of ethnic discrimination by health professionals and by the police. In doing so, it contributes to a Participants who reported 'yes' or 'unsure' to the questions on ethnic discrimination were significantly less likely to report excellent/very good/good health, feel safe in their neighbourhood, and report their achievement at school as about the middle or higher. These participants were also significantly more likely to: have experienced depressive symptoms in the previous 12 months, smoke cigarettes at least weekly, and to have had an episode of binge drinking in the previous 4 weeks. The adverse associations between being 'unsure' about ethnic discrimination and health/wellbeing outcomes were remarkably similar to those who reported 'yes' to experiencing this ethnic discrimination. Our results suggest that for both 'yes' and 'unsure' groups ethnic discrimination may be an important determinant of health and wellbeing.
Youth/school student experience of ethnic discrimination by a health professional has not been, to our knowledge, reported in the literature. However, our findings are consistent with those of the 2002/2003 NZ health survey (participants ≥ 15 years of age) which found that Māori, Pacific, and Asian adults were significantly more likely to report unfair treatment by a health professional than NZ Europeans [4] and with the international literature that reports that adults from ethnic minorities are more likely to experience differential and unfair treatment by health professionals than dominant ethnic groups [38] [39] [40] [41] . Our findings that Pacific, Māori, Asian and Other ethnic group's participants were significantly more likely to report ethnic discrimination by the police is consistent with international literature that shows youth from minority ethnic groups are most likely to report ethnic discrimination or harassment by the police [42] [43] [44] .
Compared with NZ European students, all other ethnic groups in the current study were more likely to report being bullied at school because of their ethnicity/ culture, with Asians having the highest self-report rates Table 4 Logistic regressions for associations between experiencing ethnic discrimination and general health, binge drinking and feeling safe in the neighbourhood outcomes and, Youth'07 of all groups. The Youth2000 survey also found that Asian students were the ethnic group most likely to report ethnicity related bullying in schools, with Pacific then Maori students the next highest groups [45] . A NZ survey of international students (92% of whom were Asian and most were at secondary school), revealed that less than half believed that New Zealanders have positive attitudes towards international students and a third believed that ethnic discrimination was a common experience among international students [46] . The studies noted above were not designed to explore the reasons for these findings. However, a small pilot study of secondary school students in New Zealand suggests that inter-ethnic 'intimidatory practices' experienced by Asian ethnic minorities may reflect social distance (separation) between Asian and non-Asian ethnic groups and/or the Asian ethnic groups' perceptions about acceptance in the wider community [47] . These issues require further exploration alongside consideration of potential intersecting issues such as the experience of being (in some cases) newer migrants [48] . Literature from the US and the UK also document the prevalence and severity of ethnicity-related bullying among minority ethnic groups in comparison to the dominant ethnic group [49, 50] . In NZ, Harris et al. [4] found that adults who reported experiencing ethnic discrimination were significantly more likely to report poor/fair self-rated health, lower physical functioning, poorer mental health, and current smoking. Our findings amongst secondary students were similar, with students who reported ethnic discrimination being more likely to report fair/poor self-rated health, have experienced significant depressive symptoms, and be cigarette smokers. Our findings are also consistent with international reports that, among adult and youth populations, ethnic discrimination is associated with negative self-reported health and poorer overall health status [9, [11] [12] [13] [14] 51] , depressive symptoms or depression [7, 13, 14, 20, [52] [53] [54] [55] , smoking [14, [20] [21] [22] [56] [57] [58] , alcohol use [14, [20] [21] [22] , and use of other substances [14, 20, 21, 23] . International literature has also reported that youth who experience ethnic discrimination are more likely to feel unsafe in their neighbourhood because of bullying that started in school and overflowed into the victims' neighbourhood [59] and that those who experience ethnicity-related bullying in schools are more likely to have lower levels of academic achievement [60, 61] . While our study used 'any ethnic discrimination' rather than ethnicity-related bullying specifically, the international conclusions are consistent with our findings.
Due to the cross-sectional design of the study we are able to report associations but not attribute causality. Other literature discusses hypothesised mechanisms and pathways between experiencing ethnic discrimination and adverse health outcomes [14, 55] . Williams and Mohammed [14] describe three potential pathways through which experiencing ethnic discrimination may adversely affect health. They argue that exposure to stress (ethnic discrimination) results in psychological distress that adversely affects health; that behavioural coping strategies to manage stress may include unhealthy behaviours such as smoking and alcohol misuse; and that psychological and behavioural responses to stressors can lead to structural and functional alterations in physiological systems [14] . Personal and social factors such as the strategies used to cope with stressors, social support, level of vigilance and anticipatory anxiety about ethnic discrimination, ethnic identity, and ethnic group identification may also moderate or mediate the effect of experiencing ethnic discrimination on health outcomes [14, 55] . Bals, Turi, Skre and Kvernmo [62] found that 'enculturation factors' such as participation in cultural activities and Sami language competence were associated with decreased mental health problems among Indigenous Sami youth. The interactions between enculturation/cultural resilience, experiencing ethnic discrimination and health outcomes require further elucidation.
This study has a number of strengths: it is a large, nationally representative survey with good school and student response rates. The anonymous survey using M-CASI allowed investigation of sensitive issues that may be under-reported using other data collection methods such as face-to-face interviewing.
There are a number of limitations that should be considered. Firstly, the survey was conducted with young people attending secondary schools. The experiences and health outcomes among young people who are not attending school may systematically differ from those who are attending school [63] . In addition, ethnic discrimination has been described as a significant influence on early school leavers [64] . Māori and Pacific youth in NZ leave school early [65, 66] suggesting that the findings in this study may underestimate the prevalence of ethnic discrimination among the 'total' (i.e. including those that are not at school) population of young people in this age group.
Secondly, participants were asked about their experience of ethnicity-related bullying and ethnic discrimination by health professionals and the police. There are a number of other domains where participants may have been exposed to ethnic discrimination, for example by staff at schools and in other social settings, which have not been included in the current study. Furthermore, institutional forms of discrimination are unlikely to have been captured by the measures used in the current study. As a result our findings may underestimate the overall experience of ethnic discrimination experienced by participants.
Thirdly, some data may be vulnerable to recall bias. As the accuracy of recall is unlikely to be influenced by the participant's ethnic group, or their experience of ethnic discrimination, it is unlikely that recall bias will substantially alter the effect estimates. Fourthly, the measurement of socio-economic position among adolescents poses challenges as they may be unable to provide accurate information about common measures of socioeconomic position such as parental occupation, education level, or income [67, 68] . This study used three alternative socio-economic variables; however, there may still be residual confounding by socio-economic position.
Finally, we are unable to ascertain whether students who responded they were 'unsure' were unsure whether they had experienced discrimination, or were unsure whether this was because of their ethnicity. 'Unsure' responses may reflect attributional ambiguity where the experience is ambiguous and difficult for recipients to label as discriminatory [14] .
Future research could address ethnic discrimination in the school setting, non-bullying ethnic discrimination by peers, and the nature, frequency and intensity of discriminatory experiences. In addition, studies are needed to clarify the nature of 'unsure' responses and to examine the associations between ethnic discrimination and health/wellbeing outcomes with a view to understanding the pathways between experiencing ethnic discrimination and adverse health and wellbeing outcomes and potential interventions.
Conclusions
Freedom from ethnic discrimination is embedded with the UN Declaration of Human Rights, the NZ Bill of Rights Act, and other international human rights instruments. In conjunction with the findings relating to the adult population by Harris et al., our findings that secondary school students are cognisant of ethnic discrimination speak to the progress yet to be made in wider society to ensure that these rights are met for all people living in Aotearoa New Zealand. 
